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Chest pain that is exercise-induced with minimal EKG changes is referred to as: 


Select one: 


Prinzmetal's angina ® 
Unstable angina * 
Myocardial infarction * 


Stable v 


ATMS Rose Wang (ID:113212) this answer is correct. Stable angina is typically due to 


exertion and causes EKG changes. 


{Correct | 
Marks for this submission: 1.00/1.00. 
TOPIC: Acute Coronary Syndromes & Stable Angina 


LEARNING OBJECTIVE: 
To understand the different subtypes of acute coronary syndromes. 


BACKGROUND: 


Acute coronary syndrome refers to any clinical manifestations that align with acute myocardial ischemia. This 
includes unstable angina, chronic stable angina, ST-elevated myocardial infarction and non-ST elevated 
myocardial infarction (NSTEMI). These events are usually the result of the buildup, erosion, rupture or 
dissection of a plaque. 


Angina is defined as a decreased or inadequate supply of blood and oxygen to the heart. This may be 
brought upon by numerous factors. Coronary heart disease or the buildup of plaques in blood vessels is the 
main driving factor for episodes of angina. Angina presents as a tightening or painful squeezing feeling of 
the chest and adjacent area. There are two types of angina, chronic stable and unstable angina. Chronic 
stable and unstable angina may present with similar symptoms but there are a few factors that differentiate 
them. Unstable angina may be brought on at rest with little to no physical exertion. Unstable angina will last 
longer than an episode of stable angina and may present with small ECG changes such as an ST depression. 
Both types of angina do not cause myocardial cell death and therefore do not have any increased troponin 
levels (a cellular marker for myocardial death). Stable angina is known to be more predictable as physical 
exertion and increased oxygen demand on the heart produces symptoms. Unstable angina can appear with 
little to no exertion and can present in patients at rest. Prinzmetal angina occurs when the coronary arteries 
experience spasms and transiently reduce oxygen flow to the myocardium. Symptoms are akin to 
unstable/stable angina and are be relieved by fast-acting nitroglycerin. Calcium channel blockers are used for 
maintenance therapy for Prinzmetal angina. 


RATIONALE: 
Correct Answer: 


* Stable angina - Stable angina is typically due to exertion and causes EKG changes. 


Incorrect Answers: 


© Prinzmetal's angina - Prinzmetal's angina (vasospastic/variant) refers to coronary artery spasm at rest 
rather than exertion or emotional stress. 


* Unstable angina - Unstable angina refers to chest pain at rest with ST depression seen on EKG. 


+ Myocardial infarction - Myocardial infarction occurs when there is a rupture or dissection of a plaque 
preventing oxygen from getting to the heart. 


TAKEAWAY/KEY POINTS: 


Stable angina is typically exercise-induced with no changed in EKG or minimal changes and no troponin 
increase. 
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REFERENCE: 


[1] Graham M. Cardiovascular Disorders: Acute Coronary Syndromes. In: Compendium of Therapeutic 
Choices. Ottawa, ON: Canadian Pharmacists Association. hitos//mynxbxca. 

[2] Medscape. Angina Pectoris: Practice Essentials, Background, Pathophysiology, 

http://emedicine medscape.com/article/150215-overview. 


The correct answer is: Stable angina 


THE NEXT 2 QUESTIONS INCLUSIVE REFER TO THE FOLLOWING CASE: 


AF is a 65-year-old male who presents to your outpatient clinic for a medi 
history of myocardial infarction (3 months ago), gastroesophageal reflux 
hypertension, chronic stable angina, and erectile dysfunction. He smokes 5 cigarettes daily and has 2 
alcoholic drinks per week. His current exercise routine involves walking for 20 minutes 5 days a week. 
AF has an allergy to cephalexin which causes anaphylaxis. His blood pressure at the clinic today was 
130/75 mmHg and his heart rate was 75 bpm. AF's current medications include: ASA EC 81 mg daily, 
bisoprolol 10 mg daily, ramipril 10 mg daily, hydrochlorothiazide 12.5 mg daily, omeprazole 20 mg 
daily, famotidine 20 mg BID, clopidogrel 75 mg daily, nitroglycerin patch 0.6 mg/hr apply 1 patch 
qam and take off qhs, and atorvastatin 80 mg daily. 


Which of AF's medications is most likely to decrease the effects of clopidogrel? 


Select one: 
Famotidine »% 
Omeprazole ¥ 
p Rose Wang (ID:113212) this answer is correct. Omeprazole reduces the effect of 

clopidogrel through inhibition of CYP2C19 which reduces conversion of clopidogrel 
to its active metabolite, 

Atorvastatin % 

Hydrochlorothiazide * 


Marks for this submission: 1.00/1.00. 
TOPIC: Acute Coronary Syndrome & Stable Angina 


LEARNING OBJECTIVE: 


To identify common drug-drug interactions with antiplatelet agents used in patients with ACS. 


BACKGROUND: 


Antiplatelets used in the management of acute coronary syndromes (ACS) include ASA and P2¥12 inhibitors. 
P2Y12 inhibitors include clopidogrel, ticagrelor, and prasugrel. These agents block the P2Y12 receptor on the 
surface of platelets which disrupt platelet activation and aggregation. Clopidogrel and prasugrel are 
prodrugs which are converted to active metabolites by P450 (CYP) enzymes. More specifically, clopidogrel is 
converted to an intermediate metabolite, then to its active metabolite, predominately by CYP2C19. Use of the 
proton pump inhibitors (PPIs) omeprazole or esomeprazole can reduce the efficacy of clopidogrel as a result 
of CYP2C19 inhibition. 


Clopidogrel (C) Ticagrelor (T) Prasugrel (P) 

Potency of P2Y12 inhibition T,P<C 

Mechanism of P2Y12 inhibition = Irreversible Reversible Irreversible 

Metabolism Prodrug Active moiety Prodrug 
CYP2C19 CYP3A4 CYP3A4, CYP2B6 

Efficacy T,P>G 

Bleeding C<T,P 

Other side effects/precautions Rash Dyspnea Clif history of stroke Avoid if 

<60 kg or <75 years old 

Drug Interactions CYP2C19 inhibitors (e.g. CYP3A4 inhibitors (e.g. NSAIDs (apples to all 
omeprazole, esomeprazole) clarithromycin) antiplatelets) 

Dosing Loading dose: 300-600 mg Loading dese: 180 mg Loading dose: 60 ma 
Maintenance: 75 mq daily Maintenance: 90mg BID Maintenance: 10 mg daily 

Min. # of days to discontinue 5 days 5 days 7 days 

before CABG/surgery 


RATIONALE: 


Correct Answer: 


e Omenrazole - Omenrazole reduces the effert of clanidoarel throuah inhibition of CYP2C19 which 
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reduces conversion of clopidogrel to its active metabolite. 


Incorrect Answers: 
e Famotidine - Famotidine is not associated with reducing the effectiveness of clopidogrel. 
* Atorvastatin - Atorvastatin is not associated with reducing the effectiveness of clopidogrel. 


e Hydrochlorothiazide - Hydrochlorothiazide is not associated with reducing the effectiveness of 
clopidogrel. 
TAKEAWAY/KEY POINTS: 


Inhibitors of CYP2C19, such as omeprazole and esomeprazole, can reduce the efficacy of clopidogrel by 
inhibiting the conversion of clopidogrel to its active metabolite. 


REFERENCE: 


[1] Graham M. Cardiovascular Disorders: Acute Coronary Syndromes. In: Compendium of Therapeutic 
Choices, Ottawa, ON: Canadian Pharmacists Association. hitps//myrxtxca. 

[2] Sanofi-Aventis Canada. Plavix® (clopidogrel) monograph. http://products.sanofi.ca/en/plavix.pdf 

[B] JAMP Pharma Corporation. JAMP Prasugrel. https://pdf.hres.ca/dpd_pm/00057073.PDF 

[4] AstraZeneca Canada Inc. BRILINTA® (Ticagrelor). https://pdf-hres.ca/dpd_pm/00069621.PDF 

[5] Rogers KC, de Denus S, Finks SW, Spinler SA. Acute Coronary Syndromes. In: DiPiro JT, Talbert RL, Yee GC, 
Matzke GR, Wells BG, Posey L. eds. Pharmacotherapy: A Pathophysiologic Approach, 10e New York, NY: 
McGraw-Hill 


The correct answer is: Omeprazole 


AF's physician has prescribed sildenafil to treat his erectile dysfunction. 
Which of AF's medications would prohibit the use of sildenafil? 


Select one: 
Hydrochlorothiazide * 
Bisoprolol ® 
NitragiyeeyiNes Rose Wang (ID:113212) this answer is correct. Concurrent use of nitrates and 


PDE-5 inhibitors is contraindicated, since this combination can cause very severe 
hypotension. 


Ramipril x 


| Correct | 
Marks for this submission: 1.00/1.00. 
TOPIC: Acute Coronary Syndromes & Stable Angina 


LEARNING OBJECTIVE: 
To identify drug interactions for medications used to treat ACS and stable angina. 


BACKGROUND: 


Medications used to manage symptoms of stable angina and improve quality of life include beta-blockers, 
calcium channel blockers, and nitrates. Beta-blockers, calcium channel blockers, and long-acting nitrates are 
used to prevent anginal symptoms while short-acting nitrates are used for acute relief of symptoms. 


[Indication [Side Effects [Drug Interactions [Other 

10 - 12 houriday 
Nitrates nitrate-free period 
Short-acting: Improve quality important for 
SL spray of life preventing tolerance 
(nitroglycerin), SL Short-acting: PDES inhibitors (e.g. Patch: Rotate 
tablets (nitroglycerin) Acute symptom Headaches, sildenafil, tadalafil, application sites, do 
Long-acting: relief syncope vardenafil) + severe not apply below the 
Transdermal patch Long-acting: hypotension knee or elbow 
(nitroglycerin), PO Prevent anginal Spray: Prime, do not 
tablets (isosorbide symptoms shake, administer at 
dinitrate) 5-minute intervals for 


up to 3 doses 


Improve quality Do not discontinue 


Bradycardia, 

of life, prevent Non-DHP CCBs — abruptly (can cause 
Bela-pinesers (BB) anginal ise S bradycardia, AV block rebound tachycardia 

symptoms or exacerbate angina) 
Calcium channel Bradycardia, 
blockers (CCB) Improve quality hypotension CYP3A4 substrates Avoid nifedipine IR 
Non-DHP: of life. prevent. Constipation (e.g. clarithromycin, Avoid non-DHPs in 

: (verapamil) grapefruit) patients with left 


Diltiazem, verapamil 
De anginal 


Ankle edema Non-DHP + BBs > ventricular 


Amlodipine, Symproms (amlodipine, bradycardia, AV block dysfunction 
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nifedipine ER nifedipine ER) 


RATIONALE: 
Correct Answer: 


* Nitroglycerin - Concurrent use of nitrates and PDE-5 inhibitors is contraindicated, since this 
combination can cause very severe hypotension. 


Incorrect Answers: 
e Hydrochlorothiazide - Diuretics are not contraindicated with PDE-5 inhibitors. 
e Bisoprolol - Beta-blockers are not contraindicated with PDE-5 inhibitors. 


e Ramipril - ACE inhibitors are not contraindicated with PDE-S inhibitors. 


TAKEAWAY/KEY POINTS: 


Nitrates should not be used concurrently with PDE-5 inhibitors. Patients should wait at least 24 hours after 
administration of a short-acting nitrate before taking a PDE-5 inhibitor. 


REFERENCE: 


[1] Graham M. Cardiovascular Disorders: Acute Coronary Syndromes. In: Compendium of Therapeutic 
Choices, Ottawa, ON: Canadian Pharmacists Association. https://myrxtx.ca. 

[2] Froeschl, M. Stable Angina. In: Compendium of Therapeutic Choices. Ottawa, ON: Canadian Pharmacists 
Association. https://myrxtx.ca. 

[B] Mancini GBJ, Gosselin G, Chow B, et al. Canadian Cardiovascular Society Guidelines for the Diagnosis and 
Management of Stable Ischemic Heart Disease. Canadian Journal of Cardiology. 2014;30(8):837-849. 
doi:10.1016/j.cjca.2014.05.013. 

[4] Dobesh, P. Stable Ischemic Heart Disease. In: DiPiro JT, Talbert RL, Yee GC, Matzke GR, Wells BG, Posey L. 
eds. Pharmacotherapy: A Pathophysiolagic Approach, 10e New York, NY: McGraw-Hill. 


The correct answer is: Nitroglycerin 


Which of the following statements regarding angina is FALSE? 


Select one: 


Stable angina presents with minimal to no ECG changes * 


Unstable angina will present ¥ 


CH GRA ae een AS Rose Wang (ID:113212) this answer is correct, Patients with 


unstable angina present with no changes in troponin. 
Chronic stable angina exacerbations can be exercised-induced % 


Unstable angina exacerbations may be induced at rest or with minimal exertion % 


| Correct] 
Marks for this submission: 1.00/1.00. 
TOPIC: Acute Coronary Syndrome & Stable Angina 


LEARNING OBJECTIVE: 


To identify and contrast the characteristics of stable and unstable angina 


BACKGROUND: 


Angina is a manifestation of coronary artery disease (CAD) that results from the buildup of plaques, which are 
composed of fatty deposits, in the coronary arteries, These plaques cause blood vessels to narrow and 
subsequently result in a reduced supply of blood and oxygen to the heart (ischemia). The classic symptom of 
angina is chest pain, often described as tightening or squeezing in nature. Other possible symptoms of 
angina include shortness of breath, nausea, sweating, abdominal pain, fatigue, and anxiety. Some 
populations (e.g. women, the elderly, and patients with diabetes) are more likely to present with atypical 
symptoms. Angina can be classified as either chronic stable angina (angina pectoris) or unstable angina. It 
should also be noted that unstable angina is a type of acute coronary syndrome (ACS). 


Stable angina is induced by exercise or emotional stress, presents with no changes in troponin levels, and 
minimal or no changes on an ECG. Chest pain associated with stable angina typically resolves within 5 
minutes of rest or within 5 minutes of administering nitroglycerin. Unstable angina may present at rest, and is 
associated with ST depression on ECG, but no changes in troponin levels. Chest pain associated with unstable 
angina typically lasts longer than 5 minutes and is not relieved by nitroglycerin. 


RATIONALE: 
Correct Answer: 


* Unstable angina will present with decreased troponin levels - Patients with unstable angina 
present with no changes in troponin. 


Incorrect Answers: 


* Stable angina presents with minimal to no ECG changes - Patients with stable angina present with 
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minimal to no changes on an tto. 


œ Chronic stable angina exacerbations can be exercised-induced - Exacerbations of stable angina are 
typically induced by physical exertion due to an increase in myocardial oxygen demand. 


* Unstable angina exacerbations may be induced at rest or with minimal exertion - Unstable 
angina exacerbations may occur without any physical exertion. 


TAKEAWAY/KEY POINTS: 


Unstable angina presents with ST-segment depression on ECG and no changes in troponin levels. In stable 
angina, both troponin levels and the ECG remain unchanged. 


REFERENCE: 


[1] Froeschl M. Cardiovascular Disorders: Stable Angina. In: Compendium of Therapeutic Choices. Ottawa, 
ON: Canadian Pharmacists Association. https://myrxtx.ca. 

[2] Graham M. Cardiovascular Disorders: Acute Coronary Syndromes. In: Compendium of Therapeutic 
Choices. Ottawa, ON: Canadian Pharmacists Association. https//myrxtxca. 

[B] Dobesh, P. Stable Ischemic Heart Disease. In: DiPiro JT, Talbert RL, Yee GC, Matzke GR, Wells BG, Posey L. 
eds, Pharmacotherapy: A Pathophysiologic Approach, 10e New York, NY: McGraw-Hill. 

[4] Mancini GB), Gosselin G, Chow 8, et al. Canadian Cardiovascular Society Guidelines for the Diagnosis and 
Management of Stable Ischemic Heart Disease. Canadian Journal of Cardiology. 2014;30(8):837-849. 
doi:10.1016/j.cjca.2014.05.013. 


The correct answer is: Unstable angina will present with decreased troponin levels 


Fibrinolytic therapy is recommended for which of the following patients: 


Select one: 
Patients diagnosed with acute coronary syndrome * 


Patients with a STEMI who v 
present to a hospital 

without a cardiac 
catheterization laboratory 


Rose Wang (ID:113212) this answer is correct. If there is no cardiac 
catheterization laboratory available to complete PCI for a STEMI 
patient, then thrombolysis is recommended as long as the patient 
has no contraindications. 


Patients with a STEMI presenting to ER with a door-to-needle time of 90 minutes X% 


Patients with a recent history of gastrointestinal hemorrhage X 


Marks for this submission: 1.00/1.00. 
TOPIC: Acute Coronary Syndrome & Stable Angina 


LEARNING OBJECTIVE: 
To identify patients appropriate to receive thrombolytic therapy. 


BACKGROUND: 


Acute coronary syndrome refers to any clinical manifestations that align with acute myocardial ischemia. This 
includes unstable angina, chronic stable angina, ST-elevated myocardial infarction and non-ST elevated 
myocardial infarction (NSTEMI). These events are usually the result of the buildup, erosion, rupture or 
dissection of a plaque. 


Thrombolysis is the process of dissolving blood clots to prevent further damage and to restore blood flow to 
tissues and organs. As this treatment is time-sensitive, there are numerous indications and contraindications 
for treatment. The TIMI (thrombolysis in myocardial infarction) risk score stratifies patients with unstable 
angina or NSTEMI in order to tailor appropriate treatment options for improved health outcomes. This score 
predicts the risk of death and early recurrent cardiac events to streamline evidence-based therapies 
accordingly. Primary percutaneous coronary intervention (PCI) is the gold standard for STEMI therapy when 
facilities are available in reached in a timely manner. When patients are not candidates for PCI, they may 
undergo treatment with thrombolytics. Thrombolytic therapy uses a tissue plasminogen activator or a kinase- 
type molecule to reduce the blockage of blood vessels supplying the heart with nutrients. Thrombolytics can 
reduce mortality and morbidity to a great extent but must also be administered in a timely fashion to 
optimize treatment benefits. When fibrinolytic therapy is administered to STEMI patients, there is a goal of a 
door-to-needle time of 30 minutes. Primary PCI should be initiated within 90 minutes after the patient 
presents to the hospital or within 60 minutes of the patient receiving thrombolytic therapy. There are many 
absolute and relative contraindications to thrombolytic therapy as the risk of bleeding can be higher in some 
patients, Not all those diagnosed with a STEMI are candidates for thrombolytics. 


The following are some of the relative contraindications to thrombolysis therapy: 
e Recent major surgery or trauma 
e Clinical evidence or history of recent transient ischemic attacks 


* Recent gastrointestinal or urinary tract bleeding 


High blood pressure {i.e. 2180 mm Hg systolic and/or 2110 mm Hg diastolic) 
© History or clinical evidence of high blood pressure in a patient over 70 years old 


© Over 75 years old 


Problems with the heart or heartbeat 


e Severe liver failure 


RATIONALE: 
Correct Answer: 


* Patients with a STEMI who present to a hospital without a cardiac catheterization laboratory - If 
there is no cardiac catheterization laboratory available to complete PCI for a STEMI patient, then 
thrombolysis is recommended as long as the patient has no contraindications. 


Incorrect Answers: 


* Patients diagnosed with acute coronary syndrome - ACS includes STEMI, NSTEMI, and unstable 
angina patients. Fibrinolytics are only indicated for specific individuals with a STEMI, not for individuals 
with NSTEMI or unstable angina. 


© Patients with a STEMI presenting to ER with a door-to-needle time of 90 minutes - Door-to- 
needle time should be 30 minutes. 90 minutes refers to the door-to-balloon time. 


+ Patients with a recent history of gastrointestinal hemorrhage - A recent history of GI hemorrhage 
is a relative contraindication to fibrinolytics and should be assessed appropriately. 


TAKEAWAY/KEY POINTS: 


Thrombolytics are second-line to primary PCI in those with a STEMI. Thrombolytics are considered first-line in 
patients without absolute contraindications, presenting to a facility without cardiac catheterization labs, and 
presenting within 30 minutes of symptoms. 


REFERENCE: 


[1] Graham M. Cardiovascular Disorders: Acute Coronary Syndromes. In: Compendium of Therapeutic 
Choices. Ottawa, ON: Canadian Pharmacists Association. https//myrxtx.ca. 

[2] Fitchett D, Theroux P, Brophy JM, et al. Assessment and Management of Acute Coronary Syndromes 
(ACS): A Canadian Perspective on Current Guideline-Recommended Treatment — Part 1: Non-ST-Segment 
Elevation ACS. Canadian Journal of Cardiology. 2011;27(6):387-401. http://www.onlinecjc.ca/article/S0828- 
282X(11)01177-9/abstract. 


The correct answer is: Patients with a STEMI who present to a hospital without a cardiac catheterization 
laboratory 


Question #: 26 


1D: 52681 Combination medical therapy for treating patients with stable angina safely would include which of the 


aati following regimens? 


Send Feedback: Select one: 
Diltiazem, verapamil, and nitroglycerin ® 
Atenolol, diltiazem and nifedipine * 


Verapamil, amlodipine, and propranolol * 


Isosorbide v TIF 

dinitrate, Rose Wang (ID:113212) this answer is correct. Long-acting nitrate, a beta- 
bisoprolol and blocker, and a calcium channel blocker represent an optimal medical regimen 
amlodpine that could be used in non-responsive angina patients. 


{ Correct 
Marks for this submission: 1.00/1.00. 
TOPIC: Acute Coronary Syndrome & Stable Angina 


LEARNING OBJECTIVE: 
To identify an optimal treatment regimen for chronic stable angina 


BACKGROUND: 


Acute coronary syndrome refers to any clinical manifestations that align with acute myocardial ischemia. This 
includes unstable angina, chronic stable angina, ST-elevated myocardial infarction and non-ST elevated 
myocardial infarction (NSTEMI). These events are usually the result of the buildup, erosion, rupture or 
dissection of a plaque. 


Angina is defined as a decreased or inadequate supply of blood and oxygen to the heart. This may be 
brought upon by numerous factors. Coronary heart disease or the buildup of plaques in blood vessels is the 
main driving factor for episodes of angina. Angina presents as a tightening or painful squeezing feeling of 
the chest and adjacent area. There are two types of angina, chronic stable and unstable angina. They may 
present with similar symptoms but there are a few factors that differentiate them. Unstable angina may be 
brought on at rest with little to no physical exertion. Unstable angina will last longer than an episode of 
stable angina and may present with small ECG changes such as an ST depression. Both types of angina do 
not cause myocardial cell death and therefore do not have any increased troponin levels (a cellular marker 
for myocardial death). Stable angina is known to be more predictable as physical exertion and increased 
oxygen demand on the heart produces symptoms. Unstable angina can appear with little to no exertion and 
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There are many medications used to treat angina. Venous and coronary artery dilation occurs due to nitrate 
therapy which reduces oxygen demand by the heart while increasing oxygen supply. Calcium channel 
blockers (CCBs) promote vasodilation and/or decrease heart rate and cardiac contractility. Lastly, beta- 
blockers reduce oxygen demand, resulting in a total net reduction in myocardial oxygen demand. 


Nitroglycerin sprays are used to resolve symptoms of stable angina. The sublingual form is sprayed under the 
tongue for rapid absorption every 5 minutes for a maximum of 3 sprays. This short-acting formulation does 
not invoke tolerance as the long-acting formulations may. The short-acting spray formulation of nitroglycerin 
does not provide 24 hours of coverage so additional medications such as beta-blockers or calcium channel 
blockers are usually on board. Nitroglycerin used orally or in patch form is used to control angina and reduce 
episodes on an ongoing basis. A combination of long-acting nitroglycerin with a beta-blocker with or 
without a calcium channel blocker can be used to treat stable angina. 


RATIONALE: 
Correct Answer: 
* Isosorbide dinitrate, bisoprolol and amlodpine - Long-acting nitrate, a beta-blocker, and a calcium 


channel blocker represent an optimal medical regimen that could be used in non-responsive angina 
patients. 


Incorrect Answers: 


* Diltiazem, verapamil, and nitroglycerin - Diltiazem and verapamil are both calcium channel blockers 
and should not be used together. 


* Atenolol, diltiazem and ni 
should not be used together. 


ne - Diltiazem and nifedipine are both calcium channel blockers and 


* Verapamil, amlodipine, and propranolol - Verapamil and amlodipine are both calcium channel 
blockers and should not be used together. 


TAKEAWAY/KEY POINTS: 


The combination of a long-acting nitrate, a calcium channel blocker, and a beta-blocker is a possible 
medication combination used to reduce symptoms of angina. 


REFERENCE: 


[1] Graham M. Cardiovascular Disorders: Acute Coronary Syndromes. In: Compendium of Therapeutic 
Choices. Ottawa, ON: Canadian Pharmacists Association. https//myrxtxca. 

[2] Mancini GBJ, Gosselin G, Chow B, et al. Canadian Cardiovascular Society Guidelines for the Diagnosis and 
Management of Stable Ischemic Heart Disease. Canadian Journal of Cardiology. 2014;30(8):837-849. 
http://www. onlinecjc.ca/article/S0828-282X(14)00356-0/fulltext. 


The correct answer is: Isosorbide dinitrate, bisoprolol and amlodpine 


DP is a 65 year female with chronic stable angina who has been having increased dyspnea with 
activity including climbing stairs. Her dyspnea improves with rest and nitroglycerin use. DP has a 
history of HTN and dyslipidemia. 


Vitals: BP 145/90 mm Hg, HR 75 bpm 
Physical Examination: Chest X-ray shows cardiomyopathy 


Her medications are as follows: 
* Ramipril 10 mg daily 
Atorvastatin 10 mg daily 
ASA EC 81 mg daily 
itroglycerin 0.4 mg/spray use PRN 
‘oglycerin 0.4 mg/hr patch- apply QAM and off QHS 


Which of the following would be the most appropriate recommendations to manage DP's chronic stable 
angina? 


Select one: 


Advise patient to avoid activity that increases dyspnea * 


Initiate v 
metoprolol 12.5 Rose Wang (ID:113212) this answer is correct. Beta-blockers are one of the 
mg BID Uf ler ile ties for A A of atime tab a keira 


Decrease nitroglycerin patch strength % 


Initiate spironolactone 25 mg daily * 


{ Correct | 
Marks for this submission: 1.00/1.00. 
TOPIC: Acute coronary syndrome & stable angina 


LEARNING OBJECTIVE: 
To identify the appropriate treatment of chronic stable angina based on patient-specific factors. 


Question #: 28 
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BACKGROUND: 


Acute coronary syndrome refers to any clinical manifestations that align with acute myocardial ischemia. This 
includes unstable angina, chronic stable angina, ST-elevated myocardial infarction and non-ST elevated 
myocardial infarction (NSTEMI). These events are usually the result of the buildup, erosion, rupture, or 
dissection of a plaque. 


Angina is defined as a decreased or inadequate supply of blood and oxygen to the heart, This may be 
brought upon by numerous factors. Coronary heart disease or the buildup of plaques in blood vessels is the 
main driving factor for episodes of angina. Angina presents as a tightening or painful squeezing feeling of 
the chest and adjacent area. There are two types of angina, chronic stable and unstable angina, They may 
present with similar symptoms but there are a few factors that differentiate them. Unstable angina may be 
brought on at rest with little to no physical exertion. Unstable angina will last longer than an episode of 
stable angina and may present with small ECG changes such as an ST depression. Both types of angina do 
not cause myocardial cell death and therefore do not have any increased troponin levels (a cellular marker 
for myocardial death). Stable angina is known to be more predictable as physical exertion and increased 
oxygen demand on the heart produces symptoms. Unstable angina can appear with little to no exertion and 
can present in patients at rest. 


Nitroglycerin sprays or sublingual tablets are used as needed to resolve symptoms of stable angina 
Nitroglycerin spray or sublingual tablets are put under the tongue for rapid absorption every 5 minutes for a 
maximum of 3 sprays, Long-acting nitroglycerin is used to control angina and reduce episodes on an 
ongoing basis; however, it should only be used if beta-blockers or calcium channel blockers cannot be used. 
Calcium channel blockers and beta-blockers are used to treat chronic angina. Beta-blockers are the first-line 
therapy and should be started as soon as possible in all patients without contraindications such as reactive 
airway disease, bradycardia (HR <50 bpm) or hypotension (systolic blood pressure <100 mm Hg). Beta- 
blocker doses should be titrated as tolerated to achieve a resting heart rate of 50-60 beats per minute 
Dihydropyridine calcium channel blockers can be used if beta-blockers are not tolerated. A combination of 
dihydropyridine calcium channel blocker and beta-blocker can be used if symptoms are not controlled by 
monotherapy. ACE inhibitors, statins, and acetylsalicylic acid can also be used in individuals with chronic 
stable angina to decrease mortality. Mineralocorticoid receptor antagonists are beneficial for those with 
chronic stable angina and a reduced ejection fraction (<40%). 


RATIONALE: 
Correct Answer: 


e Initiate metoprolol 12.5 mg BID - Beta-blockers are one of the first-line medications for the 
treatment of chronic stable angina. 


Incorrect Answers: 


* Advise patient to avoid activity that increases dyspnea - Patients with stable angina are advised to 
exercise and improve exercise tolerance, not to avoid activity. 


* Decrease nitroglycerin patch strength - Decreasing DP's nitroglycerin patch strength will not 
improve DP's symptoms, and in fact, may worsen DP's angina symptoms. 


* Initiate spironolactone 25 mg daily - Mineralocorticoid receptor antagonists such as spironolactone 
are reserved for the treatment of angina in individuals with heart failure in combination with beta- 
blockers and an ACE inhibitor. 


TAKEAWAY/KEY POINTS: 


Beta-blockers are the anti-ischemic drug of choice in elderly patients with stable angina and those with signs 
of stabilized congestive heart failure. Beta-blockers are more effective in reducing episodes of silent ischemia 
and improve mortality. 


REFERENCE: 


[1] Graham M. Cardiovascular Disorders: Acute Coronary Syndromes. In: Compendium of Therapeutic 
Choices, Ottawa, ON: Canadian Pharmacists Association. https;//myrxtx.ca. 


The correct answer is: Initiate metoprolol 12.5 mg BID 


SP is a 64-year-old male who presents to the emergency department with chest pain. His ECG is 
consistent with cardiac ischemia. SP's weight is 80 kg and he has CKD stage 4. The physician asks for 
your advice on anticoagulation for acute coronary syndrome. 


Which of the following drug regimens is most appropriate? 


Select one: 
Apixaban 5 mg BID ® 
Fondaparinux 2.5 mg daily * 
Enoxaparin 80. v ? 
Rose Wang (ID:113212) this answer is correct. Enoxaparin is a preferred 


m 
MEY anticoagulation treatment for ACS and can be dose adjusted to once-daily 
daily dosing for individuals with renal failure. 


Warfarin % 


[ema] 
Marks for this submission: 1.00/1.00. 
TOPIC: Acute Coronary Syndrome & Stable Angina 


LEARNING OBJECTIVE: 


To understand the anticoagulation treatment options for ACS patients. 


BACKGROUND: 


Acute coronary syndrome (ACS) and stable angina occur as a result of atherosclerosis. Atherosclerosis is a 
deposition of fatty material and plaques within the arterial walls limiting blood flow. Atherosclerosis leads to 
inadequate oxygen supply to the myocardium. Angina presents as chest pain due to reduced oxygen supply 
to the myocardium. ACS is a heart attack such as a STEMI or NSTEMI. 


* A STEMI occurs when there is complete occlusion of blood vessels resulting in necrosis of the 
myocardium. There is ST-segment elevation seen on an EKG and a troponin rise 


* An NSTEMI occurs when there is partial occlusion of blood vessels resulting in necrosis of the 
myocardium. There is ST depression seen on an EKG and a troponin rise 


Types of Angina 


[ Chronic Stable Angina Unstable Angina 


+ Exercise-induced 


+ No EKG changes with no changes in 
troponins 


Class | 
+ No angina with ordinary physical activity 


+ Angina with strenuous, rapid, or 
prolonged activity + Occurs while resting, sleeping, or minimal 
physical activity 


Sas tl + ST depressions with no changes in troponin 


+ Aslight limitation with normal physical 
activity + Can lead to a heart attack 
Class III 


+ Amarked limitation with ordinary physical 
activity 


Class IV 


+ Symptoms at rest 


Thrombosis in myocardial infarction (TIMI) score is used to estimate mortality, recurrent MI, or severe 
recurrent ischemia requiring urgent revascularization for patients with unstable angina or NSTEMI. 1 point is 
given for each of the following: 


Age over 65 


More than three CVD risk factors (ie. dyslipidemia, hypertension, diabetes, smoking, family history of 
CAD) 


Over 50% artery stenosis 


Any ASA use within the last 7 days 


More than 2 episodes of severe angina within the last 24 hours 


Elevation of cardiac markers (troponin or creatinine kinase) 


ST-stegment deviation > 0.5 mm of ECG 
A patient is considered high risk if their TIMI score is over 3. 
Symptoms of angina pectoris include: 

© Chest heaviness, pressure pain, and discomfort 

© Chest symptoms may radiate to the upper body 

e Lasts for less than 5 minutes 

e Relived by rest or nitroglycerin 


© Predictable onset (i.e. with strenuous activity) 


Symptoms of ACS indude: 


© Chest heaviness, pressure, discomfort 


Pain radiating to shoulder, jaw, and arm 


Shortness of breath 
e Dull, substernal pain 


* Fainting 


Sweating 


e Nausea 


Vomiting 


© Lasts for longer than 5 minutes 


Not relieved by nitroglycerin 


e Non-predictable onset occurs at rest 


Drug causes of ACS include 
* NSAIDs including COX-2 inhibitors 
e Stimulants 
© Oral contraceptives 


e Alcohol 


Aggravating factors for ACS include 
* Cold exposure 
© Physical exertion 
* Emotional distress/anxiety 
© Hypotension or hypertension 
© Arrhythmias 


e Abnormal heart sounds 


Risk factors for the development of ACS 


* Cardiovascular disease (i.e. hypertension or dyslipidemia) 


Smoking 


Diabetes 

* Chronic kidney disease 
+ Obesity 

© Physical inactivity 

° Age 

e MAle sex 


First degree relative with MI in men under 55 and women under 65 


Treatment of stable angina pectoris includes decreasing mortality and improving quality of life. To decrease 
mortality, the following medications should be started 


* Antiplatelet 
+ Statin 


e ACE or ARB 


Also, to dectease mortality NSAIDs and HRT should be stopped. To improve quality of life in the acute phase 
nitroglycerin spray or nitroglycerin tablets should be used. After using nitroglycerin, if discomfort persists 
after 5 minutes then call emergency medical services. Nitroglycerin can be administered up to 3 times. For 
the chronic treatment of stable angina, long-acting calcium channel blockers, beta-blockers, or long-acting 
nitroglycerin can be used. Long-acting nitroglycerin should only be used if calcium channel blockers or beta- 
blockers cannot be used. 


The treatment for unstable angina and NSTEMI include percutaneous coronary intervention (PCI) or medical 
treatment. Medical treatment includes: 


© ASA 160 mg - 325 mg STAT 
+ Oxygen as needed to maintain oxygen sats over 90% 

* Morphine IV PRN 

* Nitroglycerin IV if sublingual nitroglycerin is ineffective 

* Beta-blocker if calcium channel blocker is contraindicated 
* Heparin, low molecular weight heparin, or fondaparinux 
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ACS, prior PCI or CABG, heart failure, hemodynamic instability, and ventricular tachyarrhythmia then consider: 


Sa, uwi atue uver s, revunisit 


* Angioplasty and revascularization 
© GP llb/lila inhibitor if angioplasty 
* Continue ASA + P2Y12 inhibitor 


If the patients are not high risk then consider: 
e P2Y12 inhibitor 
+ Continue ASA and heparin 


For the treatment of STEMI, medical treatment includes: 


ASA 160 mg - 325 mg STAT 


Oxygen as needed to maintain oxygen sats over 90% 


Morphine IV PRN 


Nitroglycerin IV if sublingual nitroglycerin is ineffective 


Beta-blocker if no hypotension or bradycardia 


Heparin, low molecular weight heparin, or fondaparinux 


If there is cardiogenic shock, age over 75, or contraindications to thrombolysis then do PCI. If not, do 
thrombolysis within 30 minutes and then do PCI or angiopathy. Within 24 hours give 


Beta-blocker 


ACE inhibitor 


ASA 81mg daily 


Clopidogrel daily (duration of clopidogrel depends on STEMI vs. NSTEMI vs. PCI vs, fibrinolysis) 


Heparin, enoxaparin, or fondaparinux for at least 48 hours or until PCI 


DVT prophylaxis until ambulatory 


Use nitrates to treat ischemia 


Treatments for STEMI 


([Fibrinolytic PCI 
Use when: 
Use when: e Skilled PCI lab available 
e Early presentation (less than 1 hour) e High-risk STEMI 
+ An invasive strategy is not an option + Contraindications to lysis 
e Delay of an invasive strategy + Lab presentation > 3 hours 


+ Diagnosis is in doubt 


Post STEMI/NSTEMI non-pharmacolagical management: 
* Rehabilitation 
e Weight management 
+ Exercise program 


* Psychosocial issues (i.e. stress management) 


Pharmacological management 


Dual antiplatelet therapy with ASA and ticagrelor or clopidogrel. Clopidogrel is the preferred agent 
after thrombolytic therapy 


High dose statin 


Beta-blocker 


ACE inhibitor 


Heparin Therapy 


( Unfractionated Heparin Low Molecular Weight Heparin Fondaparinux 
+ IV bolus initially and then IV e Enoxaparin and dalteparin are « First-line for those 
infusions for 48 hours or until first-line for duration of with higher bleeding 


PAI hosnitalizatinn ar until PCI riak 


+ First-line for STEMI patients 


e First-line for NSTEMI patients 


Enoxaparin is the drug of 
since there is a rapid reversal choice with STEMI patients 
for patients going for PCI receiving fibrinolytic 


= Higher risk of 
thrombosis in 
patients undergoing 


PCI 


Enoxaparin can be dose 
undergoing early angiography adjusted to once-daily dosing 
and PCI for individuals with renal failure 


+ Should not be used 
in renal failure 


Antiplatelet Therapy 


Glycoprotein Ilb/Illa 


Inhibitors ASA Clopidogrel Ticagrelor Prasugrel 
+ More 
+ Continue Fpa 
for at least fat) Hea 
+ For patients with 1 year S 
pain despite / but higher 
optimal therapy e Patients at F bleeding 
and awaiting high risk of ee risk 
transfer for PCI + 80-162 mg MI should Danae 
daily continue on and emitan oes 
+ Abciximab indefinitely dual eeng antiplatelet 
preferred for unless antiplatelet te a i Leg iiai 
STEMI when PCI significantly therapy Sopaogno « Hold for 7 
is planned bleeding and indefinitely © Hold for 5 days 
A A requiring if the risk of e baoe 
+ Eptifibatide or anticoagulant bleeding Doea CABG 
tirofiban used for EA E 
high-risk + Do not use 
NSTEMI without + Hold for 5 - in patients 
revascularization 7 days with prior 
before a pi 
stroke or 
CABG age over 
75 
Duration of Dual Antiplatelet Therapy 
Type of Stent [ Duration of DAPT 
PCI with a bare-metal stent 1 year, the minimum is 30 days 
PCI with drug-eluting stent 1 year, minimum 3 - 6 months 
STEMI with fibrinolytic 1 year, at least 14 days 
NSTEMI with no PCI 1 year 
Pharmacological Therapy 
r Calcium 
ACE/ARB Statins Channel Biockor Beta-blockers Nitrates 
» Reduced 
cardiac 
remodelling » Use high 
doses and + Stable 
+ Administer start before angina: used 
within 24 ace ee in 
hours and : angina: + Stable angina: Galati cad 
titrate to the « Initiate CCB + BB with BB or 
all BB's are 
target dose regardless of il i CCB for 
LDL level i SMENIELEENE acute relief 
+ Improves nye inadequate of anginal 
Rese High response « ACS: do not Sau 
p = ii start acutely if š 
failure, potency: ENES th A Short-acting 
mortality, rosuvastatin, alane ERE Is used fe 
eeii ti ‘atin’ of heart failure. Seow 
Se athe atorvastatin e ACS: Has mortality acute relief. 
likelihood of ©  » Medium switch from benefits. Leng aring 
e potency: CCB to BB. Recommended See ae 
res penae SE Only use in all patients significant 
pravastatin, CCB if BB unless coronary 
« ARR does en not contraindicated stenosis 


Question #: 29 
1D: 32551 
Correct 

Fag question 


not have as tolerated 


e ACS: no 
much + Low mortality 
evidence as potency: benefit 
ACE except fluvastatin 
for 
valsartan 


Targets include: 
© LDL < 18 mmol/L 
* BP < 140/90 unless diabetic then it is 130/80 
© Resting heart rate: 60 - 70 bpm 


© Exercise heart rate: < 110 bpm 


RATIONALE: 
Correct Answer: 


* Enoxaparin 80 mg subcutaneously daily - Enoxaparin is a preferred anticoagulation treatment for 
ACS and can be dose adjusted to once-daily dosing for individuals with renal failure. 


Incorrect Answers: 


Apixaban 5 mg BID - Apixaban is not used in the management of ACS unless patients have another 
indication for apixaban (i.e. atrial fibrillation or DVT/PE) and it should not be used in renal failure. 


Fondaparinux 2.5 mg daily - Fondaparinux should not be used in individuals with renal failure. 


Warfarin - Warfarin is not used in the management of ACS unless patients have another indication for 
warfarin (i.e. atrial fibrillation or DVT/PE). 


TAKEAWAY/KEY POINTS: 


Enoxaparin and dalteparin are first-line for the duration of hospitalization or until PCI and enoxaparin can be 
dose adjusted to once-daily dosing for individuals with renal failure. 


REFERENCE: 


[1] Graham M. Cardiovascular Disorders: Acute Coronary Syndromes. In: Compendium of Therapeutic 
Choices. Ottawa, ON: Canadian Pharmacists Association. https://myrxtx.ca. 


The correct answer is: Enoxaparin 80 mg subcutaneously daily 


MH is a 53-year-old female presenting to the emergency room (ER) with chest discomfort, sweating, 
nausea, and shortness of breath. She describes the chest discomfort as “heartburn”. An ECG was 
completed in the ambulance revealing ST-segment depression. Upon arrival to the ER, blood work 
was completed, and MH's troponin levels were found to be 3 ng/mL (normal: 0 - 0.4 ng/mL). MH was 
diagnosed with a non-ST elevation myocardial infarction (NSTEMI). MH has a family history of 
cardiovascular disease, more specifically her father had a myocardial infarction (MI) at the age of 51. 
MH smokes 10 cigarettes per day and has 1 alcoholic drink per week. Her medical conditions include 
hypertension, dyslipidemia, osteoarthritis, and major depressive disorder. Her current medications 
include acetaminophen 1000 mg TID, sertraline 100 mg daily, celecoxib 200 mg BID, rosuvastatin 10 
mg daily, and amlodipine 5 mg daily. 


Which of MH's medications is associated with an increased risk of MI? 


Select one: 
Acetaminophen * 
Sertraline 
Amlodipine * 
Celecoxib v 


Rose Wang (ID:113212) this answer is correct. NSAIDs (especially COX-2 inhibitors) 
have been associated with an increased risk for cardiovascular events, including MI. 


{ Correct 
Marks for this submission: 1.00/1.00. 
TOPIC: Acute Coronary Syndrome & Stable Angina 


LEARNING OBJECTIVE: 


To identify drugs associated with an increased risk of acute coronary syndrome (ACS). 


BACKGROUND: 


Question #: 30 


1D: 55622 
Incorrect 


Fag question 
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atherosclerotic plaques. Atherosclerosis is the deposition of fatty materials on arterial walls which results in 
the development of plaques. CAD is the development of these plaques in the coronary arteries. This can 
result in impaired blood flow and oxygen supply to the myocardium (ischemia). if these plaques rupture, a 
thrombus can form leading to partial or total occlusion of the coronary arteries. Types of ACS include ST- 
elevation myocardial infarction (STEMI), non-ST elevation myocardial infarction (NSTEMI), and unstable 
angina (UA). STEMI occurs when there is complete occlusion of blood vessels resulting in necrosis of the 
myocardium. ST-segment elevation is seen on ECG and troponin (biomarker for myocardial cell death) levels 
are elevated, NSTEMI occurs when there is partial occlusion of blood vessels resulting in necrosis of the 
myocardium. Troponin levels are elevated, and ST-depression is seen on ECG. In UA, ischemia is present, but 
does not result in necrosis of the myocardium. UA is associated with ST-depression and no changes to 
troponin levels. 


Possible drug causes of ACS include NSAIDS (especially COX-2 inhibitors), stimulants (amphetamines, 
cocaine, and other sympathomimetic agents), oral contraceptives, and alcohol. 


RATIONALE: 
Correct Answer: 


e Celecoxib - NSAIDs (especially COX-2 inhibitors) have been associated with an increased risk for 
cardiovascular events, including MI. 


Incorrect Answers: 
* Acetaminophen - Acetaminophen is not associated with an increased risk of MI. 
* Sertraline - Sertraline is not associated with an increased risk of MI. 


* Amlodipine - Amlodipine is not associated with an increased risk of Ml. 


TAKEAWAY/KEY POINTS: 


Possible drug causes of ACS include NSAIDS (especially COX-2 inhibitors), stimulants (amphetamines, 
cocaine, other sympathomimetic agents), oral contraceptives, and alcohol. 


REFERENCE: 


[1] Graham M. Cardiovascular Disorders: Acute Coronary Syndromes. In: Compendium of Therapeutic 
Choices. Ottawa, ON: Canadian Pharmacists Association. https://myı i 


[2] Angita Pharma Inc. AG-Celecoxib. Updated Mar. 20, 2015. https://pdf.hres.ca/dpd_pm/00070586.PDF 
[B] BGP Pharma ULC. Zoloft. Updated Aug. 22, 2023. https://pdf.hres.ca/dpd_pm/00072140.PDF 
The correct answer is: Celecoxib 


AB is a 58-year-old male who presents to the emergency room with chest pain and shortness of 
breath. He describes the pain as “crushing”. AB also reports nausea and is visibly sweating. AB reports 
his symptoms started approximately 2 hours ago. An ECG was completed in the ambulance revealing 
ST-segment elevation. Upon arrival to the emergency room, blood work was completed, and AB's 
troponin levels were found to be 4 ng/mL (normal: 0 - 0.4 ng/mL). In addition, his potassium levels 
were 4.1 mmol/L (normal: 3.5 - 5.1 mmol/L), his LDL levels were 3.5 mmol/L, and his eGFR was 99 
mL/min/1.73m*. AB is diagnosed with an ST-elevation myocardial infarction (STEMI). AB smokes 10 
cigarettes per day and has 3 alcoholic drinks per week. AB's current medications are atorvastatin 10 
mg daily, ramipril 10 mg daily, amlodipine 2.5 mg daily, ASA 81 mg daily, and metformin 1000 mg 
BID. AB's medical conditions include hypertension (15 years), dyslipidemia (9 years), history of an 
ischemic stroke (1 month ago), and type 2 diabetes (10 years). 


Which of the following indicates that fibrinolytic therapy is NOT appropriate for AB? 


Select one: 


AB has been diagnosed with a STEMI and fibrinolytic therapy is used only for patients with non-ST * 
elevation myocardial infarction (NSTEMI) 


AB has presented to the hospital too late * 


after the onset of his symptoms for Rose Wang (ID:113212) this answer is 

figgindlytic therapy to be beneficial incorrect. Fibrinolytic therapy has benefit in 
patients presenting within 12 hours of symptom 
onset. 


AB had an ischemic stroke 1 month ago which is a contraindication to fibrinolytic therapy Y 


AB is 58 years old and PCI is the preferred reperfusion strategy for patients over the age of 50 X 


| incorrect 
Marks for this submission: 0.00/1.00. 
TOPIC: Acute coronary syndrome & stable angina 


LEARNING OBJECTIVE: 
To identify contraindications to fibrinolytic therapy. 


BACKGROUND: 


Acute coronary syndrome (ACS) is a manifestation of coronary artery disease (CAD), caused by the rupture of 
atherosclerotic plaques. Atherosclerosis is the deposition of fatty materials on arterial walls which results in 
the development of plaques. CAD is the development of these plaques in the coronary arteries. This can 
result in impaired blood flow and oxygen supply to the myocardium (ischemia). if these plaques rupture, a 
thrombus can form leading to partial or total occlusion of the coronary arteries. Types of ACS include ST- 
elevation myocardial infarction (STEMI), non-ST elevation myocardial infarction (NSTEMI), and unstable 
angina (UA). STEMI occurs when there is complete occlusion of blood vessels resulting in necrosis of the 
myocardium, ST-segment elevation is seen on ECG and troponin (biomarker for myocardial cell death) levels 
are elevated, NSTEMI occurs when there is partial occlusion of blood vessels resulting in necrosis of the 
myocardium. Troponin levels are elevated, and ST-depression is seen on ECG. In UA, ischemia is present, but 
does not result in necrosis of the myocardium. UA is associated with ST depression and no changes to 
troponin levels. 


Reperfusion strategies aim to restore blood flow to occluded coronary arteries in patients with ACS. This is 
accomplished either through Percutaneous Coronary Intervention (PCI) or fibrinolytic therapy (also referred 
to as thrombolytic therapy, thrombolysis, or fibrinolysis). When readily accessible, PCI is typically considered 
first-line over fibrinolytic therapy due to improved outcomes. The table below lists reasons for choosing 
fibrinolysis or PCI as the reperfusion strategy: 


Fibrinolysis [Pet 


Skilled PCI lab available 


High risk MI (cardiogenic shock, 


TIMI >7) 
e Contraindications to fibrinolytic 
+ PCI cannot be performed or is not an option therapy 
+ Patient unable to undergo PCI <120 minutes (ideally + Late presentation (>3 hours after 
<90 minutes) from first medical contact symptom onset) 
- Age >75 


High risk of bleeding 


Diagnosis in doubt 


RATIONALE: 
Correct Answer: 


* AB had an ischemic stroke 1 month ago which is a contraindication to fibrinolytic therapy - Recent 
stroke (within the last 3 months) is a contraindication to fibrinolytic therapy. 


Incorrect Answers: 


* AB has been diagnosed with a STEMI and fibrinolytic therapy is used only for patients with non-ST 
elevation myocardial infarction (NSTEMI) - Fibrinolysis is a reperfusion strategy used in STEMI 
patients to dissolve the occluding thrombus. 


* AB has presented to the hospital too late after the onset of his symptoms for fibrinolytic therapy to 
be beneficial - Fibrinolytic therapy has benefit in patients presenting within 12 hours of symptom 
onset. 


* AB is 58 years old and PCI is the preferred reperfusion strategy for patients over the age of 50 - 
AB's age is not the reason fibrinolytic therapy is inappropriate. 


TAKEAWAY/KEY POINTS: 


Contraindications to fibrinolytic therapy include current or prior intracranial hemorrhage (ICH), suspicion of 
aortic dissection, intracranial neoplasm, cerebrovascular lesions, severe hypertension, serious head trauma or 
stroke within the last 3 months, active bleeding, and current anticoagulant use. 


REFERENCE: 


[1] Graham M. Cardiovascular Disorders: Acute Coronary Syndromes. In: Compendium of Therapeutic 
Choices. Ottawa, ON: Canadian Pharmacists Association. https//myrxtx.ca 

[2] Fitchett DH, Theroux P, Brophy JM, et al. Assessment and Management of Acute Coronary Syndromes 
(ACS): A Canadian Perspective on Current Guideline-Recommended Treatment — Part 2: ST-Segment Elevation 
Myocardial Infarction. Canadian Journal of Cardiology. 2011;27(6):S402-S412. doi:10.1016/j.cjca.2011.08.107. 


The correct answer is: AB had an ischemic stroke 1 month ago which is a contraindication to fibrinolytic 
therapy 
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